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?  ?  2007年 7月  2008年 5月, 对南水北调中线水源区丹江口水库若干入库溪流的
河流水文?河流形态?河岸带?水体理化和底栖生物进行调查并应用河流健康综合评价指数
进行评价?结果表明,位于上游的溪流生态系统健康状况较好,而位于城镇下游的溪流生
态系统健康状况较差,主要体现在河流形态的改变?底栖藻类自养指数升高和底栖动物多
样性减小?提出维持丹江口入库溪流生态系统健康的建议, 除了对上游地区要进行生态环
境保护外,更要对中游地区受破坏的河流形态进行恢复?
???  丹江口水库; 溪流; 大型底栖无脊椎动物; 生态系统健康; 评价
?????  Q178 ?????  A  ????  1000- 4890( 2010) 10- 2086- 05
Assessment of river ecosystem health in water source area of m iddle route of Southto
NorthW ater Transfer. WANG X ingzhong1, 2, CA IQ inghua1, L I Fengqing1, 2, DUAN Shu
gu i
1, 2
(
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Abstract: From Ju ly 2007 toM ay 2008, an investigation w as made on the hydro logy, physica l
form, streamside zone, w ater quality, and benth ic organ ism s in several streams that f low to the
Danjiangkou Reservo ir. By using a river hea lth comprehensive assessment index, the river eco
system hea lth o f the stream s w as assessed. In upstream reaches, the river ecosystem health w as
good; w hile in dow nstream reaches, the river ecosystem hea lth w as bad, because of the physica l
form change, increased auto trophic index, and decreasedmacrobenth ic invertebrate d iversity. It
w as suggested that to ma inta in the river ecosystem health of the streams flow ing to theDan jiangk
ou Reservo ir, the ecoenv ironment in upstream reaches shou ld be protected, and the destroyed
physica l form inm iddle reaches shou ld be restored.
Key words: Dan jiangkou Reservo ir; stream; macroben th ic invertebrate; ecosystem hea lth;
assessmen.t
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11 ?????????
???????????????? 2???
(??WLC2?WLC3), ????? 5??? (??
?? MTH1?MTH 2?MTH3?M JH1? M JH2) ,???
??? 1??? (?? SDH ), ?????? 1??
? (?? GSH )????????? (??? )??
???,?????????? (? 1)?? 2007?
7? (?? )?10? (?? )?2008? 2? (?? )?5?
(?? )???????
12 ????????
??? 40?????? 0 09 m2????
? 1 ??????? (?????? )
F ig. 1 Location of the samp ling sites
( Surber sampler)???????????????
??????,??? 2????? 3?,????
?? 5?,????????,?????????
??????,? 6% ~ 10%????; ?????
?? (M o rse et al. , 1994; Epler, 2001)???,???
?????????????, ???????
(???? )?? (?? )?
???????? 3~ 5???,???? 27
cm?????????????,???????
???,?????????, ??????? (?
???, 2008)????????????? 100m l
????,? 08 m???????????, ?
???? a?? (?????, 2002) ; ?? 100 m l
? GF /F ??????????? ( ashfree dry
mass, AFDM ) (???, 1999)????????? 3
??
13 ???????
?? HachHQ40d????????????
( Cond)??? ( Sal)??????? ( TDS)???
( Temp)???? ( DO )?pH??????????,
????? GPS 315?????????????
???? 360 m l?? 2?, ??????? pH <
2,??????????????, ?????
( NH 4
+ N )???? ( NO 3 - N )??? ( TN )???
( TP)???? ( PO4 3+ P)???? ( Ca2+ )????
( C l
-
)??? (H ardness)??? ( A lk)??????
( COD )????? ( S iO2 )?? 11???????
??????? (???, 2007)????? ( TOC )
?????? TOCV CPH + ASI- V??????
????
14 ????????
???????????????????
( ISC ) ( Ladson et al. , 1999) ,????? ( 2010)?
???,??????????????????
???, ????, ?????????? ( river
hea lth assessmen t index, RHCA I)????????
5???? (? 1): ∀ ???? (????????
???? )?# ???? (??????????
? )?∃ ??? (??????????????
??????????? )?%???? (????
??? )?&???? (???????????
?????????? )?
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Tab. 1 R iver hea lth assessmen t index
???? ???? ?? (% )
?????? ?? 333
(??? 222% ) * ?? 500
?????? 167
?????? ????? 273
(??? 111% ) ???? 91
?????? 182
???? 91
????? 182
????? 182
????? ???????? 250
(??? 111% ) ???????? 375
??????? 375
?????? ?? 250
(??? 222% ) ??? 125
?? 250
??? 125
????? 250
?????? ???????????? 500
(??? 334% ) ???????? 500
* ???????????????
  ????????????????????
?????????? 3???: 1)?????
?,?????????????,???????
?????????????; 2)??????,
????????????????????,?
????????????? 0 ~ 20; 3)????
????,????????????????,?
?????????,??????? 0~ 20?21~
40?41~ 60?61~ 80? 81~ 100? 5???, ???
???????????????????????
2 ?????
??????????????????? 4???
???????? (2010)?????????????
???????????????????????
???????????????????????,
????????? (W ang et al. , 2005; ????,
2007),?????????????????????
????? (? 2)??????????,?????
???????????????????? (???
????, 1982;????, 1995)?Weber? ( 1973)??
?????AI( autotroph ic index,? AFDM /Chla)???
???????????????????????,
????????????????,??????
? 2 ??????
Tab. 2 Aquatic life index
Shannon?? ?? ????? ??
1875~ 2500 4 300~ 600 4
1250~ 1875 3 600~ 900 3
0625~ 1250 2 900~ 1200 2
0~ 0625 1 1200~ 1500 1
0 0 > 1500 0
? 3 ?????????
Tab. 3 R iver health assessm en t index of samp les
?? ???
???
???
???
??
??
???
??
???
???
??
??? 222 111 111 222 334 100
WLC2 173 60 25 69 250 58
WLC3 177 74 25 69 167 51
MTH 1 167 111 98 208 333 92
MTH 2 177 111 103 222 291 90
MTH 3 194 28 08 28 167 42
M JH 1 194 111 106 208 333 95
M JH 2 109 88 48 28 125 40
SDH 170 111 101 194 333 91
GSH 184 88 88 146 291 80
??????????????????????
???????????????????, ??
??? 4?????? (? 2)?
  ????? 4????????????, ?
???????????? SDH?M JH1?MTH1?
MTH2?????????????, ?????
91?95?92? 90, ??????????????
GSH?????????,??? 80??????
????????? M JH2?MTH3?WLC2? WLC3
?????????????,????? 40?42?
58? 51, ??????, ???????????
??????????, ???????????
??????? (? 3)?
3 ?  ?
????????????????????
???????, ??????????????
?????????,????????????
??????????????????????
???????????????????, ??
????????????? (????????
?????????,??????,??????
?????????????? )???????
????,?????????????????
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